This paper investigates the effectiveness of the social security system as a rural antipoverty policy. The source of econometric identification is a Brazilian legislative change implemented in 1991 that reduced the minimum eligibility age, increased the benefits, and extended the participation to non-head of the household members. Our findings indicate that the reform has reduced the incidence of poverty by 40% in eligible households.
Introduction
Social security is a topic of major economic interest. It is prevalent worldwide and is one of the most important types of social programs in many countries. In 1992, social security accounted for more than $285 billion of the total social welfare expenditure of the U.S. (Hungerford, 1996) . Notwithstanding, there is a recurrent debate in many countries on the different aspects of social security, especially on its long-run sustainability. On the other hand, a substantial portion of the literature on social security assesses behavioral responses such as: labor force transitions (Blau, 1994, Blau and Gilleskie, 2001) , labor supply (Krueger and Pischke, 1992 , Lee, 1998 , Vanderhart, 2003 , cost to the firm for shedding older workers (Hutchens, 1999) , living arrangements (Engelhardt et al., 2005) , poverty (Hungerford, 1996, Engelhardt and Gruber, 2004) , child nutrition (Duflo, 2003) , and mortality (Snyder and Evans, 2006) , schooling and health (Ponczek, 2010) .
According to Engelhardt and Gruber (2004) , social security benefits are often cited as an important factor in elderly poverty reduction. This paper evaluates the anti-poverty effectiveness of the Brazilian rural social security program. The source of econometric identification is the social security reform implemented in 1991, which reduced the minimum age for eligibility, dropped the restrictions on the number of recipients per household, and increased the benefits. Based on five repeated cross-sections for the years of 1989, 1990, 1992, 1993 , and 1995, we follow a difference-in-difference approach that compares the eligible and noneligible households before (1989, 1990) and after the reform (1992, 1993, and 1995) . Since we have data from two periods (1989 and 1990) before the reform, we use 1990 as a placebo for which the identification assumption required has no effect. Following Carvalho (2008) and Ponczek (2010) , our full effect estimates are based on a comparison between just-made-eligible by the reform (males, 60 or more years old and females, 55 or more years old) and soon-to-be-eligible (males, 55-59 years old and females, 50-54 years old).
We show that the social security reform has had a substantial effect on poverty. There is a decrease ranging from 12.4 to 15.1 percentage points in poverty for the years of 1992 to 1995 that indicates a reduction of more than 40% in the poverty level among the eligible households; at least 300,000 households escaped from poverty because of the social security reform. We document the substantial impact of the social security reform in Brazil on rural poverty in addittion to the effects it has on child labor and school enrollment found in Carvalho (2000) , literacy estimated by Ponczek (2010) and the increase in retirement documented by Carvalho (2008) .
The remainder of the paper is organized as follows: Section 1 briefly describes the main changes of the social security reform. Then, Section 2 presents the data. The empirical strategy is defined in Section 3. The results are shown in Section 4. Some robustness checks are made in Section 5. Section 6 concludes.
Social Security in Brazil
The Brazilian public social security system used to be decentralized until the 1960s; pension funds were structured by occupation. In 1966, all sectoral pension systems were centralized under the supervision of the federal government. The National Social Security Administration (INPS), established in 1967, incorporated all the revenues and expenditures from all sectors as well as their assets and liabilities (Queiroz, 2005) .
By the time of centralization, the social security system considered the following eligibility rules: individuals aged at least 65 years (males) or 60 (females) that have contributed for at least five years into the system; or individuals with more than 35 years of contribution for males and 30 for females, without age limits (Queiroz, 2005 , Leite, 1986 .
From 1970 on, several changes were adopted in the social security system. Most of them increased the coverage and diversified the benefits offered by the system. Many categories of workers who were not previously covered by the system became eligible: the self-employed, house servants, and rural workers. For example, the Rural Worker Assistance Program (PRORURAL), which was created in 1972, aimed to support the Rural Worker Assistance Fund, FUNRURAL (Andrade, 1999) . The PRORURAL was designed in order to incorporate rural workers into the official social security system. The program provided rural workers, who were the head of the household, with a maximum benefit equal to half of the minimum wage (Delgado and Cardoso Jr, 2004) . It is also worth mentioning that eligibility for the rural workers'old age pension benefit was defined at 65 (as was the case for male urban workers), reserved solely for the head of the household (Beltrão et al., 2004) .
The latest major change was proposed during the Constitutional Reform of the 1980s. The Brazilian Constitution of 1988 stated, among other measures, that there would be an implementation of new universal social policies and an expansion of the current ones. Also, it established the guidelines for the reform of the social security system by introducing Ordinary Law #8212/8213 (Carvalho, 2008 , Queiroz, 2005 , Beltrão et al., 2004 .
The Ordinary Law was passed on July 24,1991, bringing about a reduction in the minimum age required for rural workers from 65 to 60 for males and to 55 for females. Also, social security benefits were extended to rural workers who were not heads of households, and the size of the benefit increased from half to equal to the minimum wage. Table 1 presents the evolution of eligible households and of benefits from 1989 to 1995. We define eligible households as those with at least one male older than 60 years or one female older than 55 years. The percentage of households that receive any sort of social security benefits increased from 14.3% in 1989 to 22.9% in 1995. Although the coverage has improved over time, it was not yet universal in 1995.
About 26% of all eligible households were not receiving any benefits in September of 1995. Source: PNAD/IBGE -Household Surveys.
Note: Eligible households are those with at least one male older than 60 years or one female older than 55 years.
Also, it is worth mentioning that retirement pension benefits seem to be an important source of income for the rural elderly in Brazil. The increase in the percentage of households with benefits was accomplished by an increase in the average eligible household per capita income. Figure 1 compares the trends in the average per capita income for eligible and non-eligible households. From 1989 to 1990, we can observe a decline in the eligible household per capita income with a convergence to the non-eligible household per capita income level. Between 1990 and 1995, the average per capita income of eligible householdsincreased from R$ 85.34 to 122.08, while the average per capita income of non-eligible households increased less than R$ 4.00 during the same period. This result seems to be an effect of the new rules for the social security system implemented in 1991. 
Data
Our analysis is carried out based on microdata from the Brazilian National Household Survey (PNAD). This is a household survey that is conducted annually by the Brazilian Census Bureau (IBGE), with a sample size of about 300,000 individuals or 0.2% of the Brazilian population. The sample considered in our analysis consists of all individuals living in rural households, available in the PNAD surveys from 1989 to 1995. The four years of data represent repeated cross-sections, because it is not possible to track individuals across the surveys.
In order to investigate the effects of social security reform on poverty, we integrate two types of information: household and individual-level data. Although our unit of analysis is the household, we use individual information to classify households as eligible and non-eligible. We also consider the individual characteristics of the head of the household. Our dependent variable, the poverty status, is built upon household per capita income. It is a binary variable that indicates whether the household per capita income is below the poverty line, as defined by Rocha (2003) . Table 2 presents a detailed description of all variables considered in the analysis. There are also two sets of control variables that regard the head of the household's characteristics, the household infrastructure, and its durable goods. Summary statistics of all considered variables are depicted in Table 3. in the National Survey on Family Budget/ENDEF (1974-75) and on new household expediture surveys -POF (Pesquisa de Orçamentos Familiares), both conducted by IBGE. The comparative analysis of household characteristics between eligible and noneligible households shows that the per capita income is higher in the eligible households although the access to public infrastructure and durable goods is lower. It points out that the elderly live in the worst equipped houses. There is no evidence that the non-labor income or social security benefits and wealth are closely related.
Empirical Strategy
The empirical strategy is based on the social security reform as a means of building counterfactuals in a difference-in-difference approach. Our data are comprised of two cross-section household surveys before (1989 and 1990) and three cross-section surveys after (1992, 1993 , and 1995) the reform. We consider the following general linear specification for the pooled data:
where y i is the outcome variable; I {treatment} i denotes whether observation i is in the treatment group or in the comparison group; I {year=τ } i indicates whether observation i is related to year τ ∈ T −1989 ≡ {1990, 1992, 1993, 1995}. The parameters of interest are γ T G τ , τ ∈ T −1989 . Manipulating (1), we can show that: γ
under the identification assumption that
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Condition (3) assumes that the non-observed difference between the treatment and comparison groups is constant across years. Under (3) and considering that the social security reform was implemented in 1991, we expect that γ There were different dimensions in the Brazilian social security reform. As presented in the previous section, there was an income increase coming from the establishment of minimum wage floor for the benefits. But also, there was an increase in the number of recipients due to the reduction of the minimum age for eligibility and the drop of the one person per household restriction. In order to distinguish among different aspects of the Brazilian social security reform, we consider three alternative treatment-comparison groups.
Full effect:
• Treatment group: rural households with at least one member at the after-reform eligible age range (more than 60 for males and more than 55 for females).
• Comparison group: rural households with at least one member at the soon-to-be after-reform eligible range (55-59 for males and 50-54 for females).
Reduced age eligibility
• Treatment group: rural households with at least one member at the changed eligible age range (60-64 for males and 55-64 for females).
Additional members:
• Treatment group: rural households with two or more members at the after-reform eligible age range (more than 60 for males and more than 55 for females).
• Comparison group: rural households with exactly one member at the after-reform eligible age range (more than 60 for males and more than 55 for females).
Effects on Poverty
In essence, social security reform has determined important changes in the income of eligible rural households, as shown in Figure 1 . Thus, we investigate whether there is an impact on the poverty rate or not.
The first step is to classify households according to their economic status. There is a large body of literature that discusses how and where to set the poverty threshold Atkinson (see, e.g. 1987) . We do not address those issues and our results are based on the poverty lines computed by Rocha (2003) , and are presented in Table 4 . Because we use a difference-in-difference approach, our results are presumably not affected by (minor) methodological changes in the definition of poverty, which are eliminated in the time difference. The evolution of poverty in eligible and non-eligible households is presented in Table 5 . The first column shows a clear reduction in the percentage of poor households from 40.8% in 1990 to 35.5% in 1992. Considering the indices for each group, it is clear that this reduction is restricted to eligible households in which poverty was reduced from 35.6% to 19.8%. Also, the absolute number of poor eligible households was reduced from 830,557 in 1990 to 444,034 in 1992. Note: Eligible households are those with at least one male older than 65 years or one female older than 55 years.
Although the results in Table 5 indicate the substantial effect of social security reform on eligible households, this conclusion is limited by potential changes in individual and household characteristics. In order to take observable variables into account, Table 6 shows the estimation of the specification (1), which considers poverty as the dependent variable. Each column presents one different regression that considers additional control variables about household wealth or durable goods and the head of the household's characteristics. Table 6 The effect of the social security reform on poverty Note: The set of controls for household infrastructure and durable goods is composed of: household total income, number of household members; a set of dummy variables indicating wall material, roofing material, water supply, and sewage system; number of rooms; dummies indicating the existence of water filter; stove, refrigerator, radio and television set. The set of variables for the head of the household includes sex, race, age, literacy, years of schooling, monthly earnings, employment status, total hours of work per week, sector of activity, and occupational position. Robust standard errors in parentheses -* significant at 10%; ** significant at 5%; *** significant at 1%.
As presented above, parameters associated with the interaction between the treatment dummy and the time dummy indicate how the difference between treatment and comparison groups evolved in relation to the year of 1989. Thus, since there was no significant change in social security rules from 1989 to 1990, our identification requires that the estimated parameter related to the year 1990 be zero.
The effect of the program on the reduction of poverty ranges from 12.4 to 15.1 percentage points in the 1992-1995 years when compared to the baseline of 1990. Considering the pre-reform poverty level, this result implies a reduction of more than 40% in the poverty level -at least 300,000 households escaped from poverty because of the social security reform. It is worthwhile to emphasize that we found no significant difference in poverty levels between eligible and non-eligible groups in the years 1989 to 1990 as required by our identification assumption. Results are similar in all three pairs of treatment-comparison groups, indicating that all dimensions of the reform contributed to poverty reduction 6. Additional Checks: effects on family composition Once more, it is worth mentioning that our measure of poverty is defined based on household per capita income, as discussed in Section 2. Changes in poverty status mean significant changes in household per capita income. Thus, there are two mechanisms that could explain an increase or decrease in poverty rate: a) household per capita income could change due to changes in household income; b) household size could change as a result of a new family composition.
Our identification assumption madein Section 3 advocates that Brazilian Social Security Reform represents an exogenous income shock to eligible households. In this context, the previous econometric results are based on the first mechanism (changes in household income) and do not take into account the second one. But, social security reform could also have direct effects on family/household composition. If such effects occur, our estimates of poverty effects will be biased.
In this section, we investigate the effect of Brazilian social security reform on two variables of family/household composition: household size and number of children in the household. Table 7 reports the estimation of the specification (1) with household size and number of children in the household as the dependent variables. There is no evidence that Brazilian social security reform has affected either familiy size or the number of children in the household. These results reinforce our previous estimates of poverty effects since they seem to have no bias due to changes in family/household composition. Table 7 The effect of the social security reform on family composition 
Conclusion
This paper evaluates the effectiveness of the Brazilian social security system as an anti-poverty policy in rural areas. Using the new social security rules implemented in 1991 to identify the causal relationship between social security benefits and poverty, we find a significant effect of the reform on poverty reduction. Our best estimates suggest that the reform pushed more than 300,000 households out of poverty. The reduction in poverty was as high as 40% in the pre-reform eligible households.
